The relationship between the frequency of root hair infection and clubroot severity caused by Plasmodiophora brassicae was studied using the European Clubroot Differential (ECD) hosts and 54 cultivars of 5 species of cruciferous plants which have been commonly cultivated in Japan. Root hair infection occurred in all test plants, but its frequency differed significantly among varieties and among cultivars even within the same species. Severe clubed roots occurred irrespective of the frequency of root hair infection. Although root hair infection is essential to induce club formation, the frequency of root hair infection was not closely related with the disease index representing subsequent disease severity.
We reported here on the relationship between the frequency of root hair infection and the disease severity among cruciferous species.
Materials and Methods
The details of the methods used to count infected root hairs and to evaluate clubroot severity were essentially similar to those described in the previous paper.8 were also reported12). Most of the test plants except some cultivars of Japanese radish (Raphanus sativus var. longipinnatus), radish (R. sativus var. radicula) and ruttabaga (Brassicae napus var. rapifera) were highly susceptible to the population ECD 20/31/31 irrespective of the frequency of root hair infection.
Ikegami5) reported that Japanese radish was the most resistant among the different species of cruciferous plants. As Japanese radish having the same chromosome number (2n=18) with B. oleracea showed the highly resistance, the chromosome number in cruciferous plants seems not to be related to their disease resistance.
From these results in comparison among 54 different cultivars, it is apparent that the frequency of root hair infection was not closely related with the disease index representing subsequent disease severity. It is well known that root hair infection by P. brassicae occurs both resistant and susceptible varieties with equal facility1), and also in non-cruciferous plants4,6,7). Ayers1) considered that factor determing resistance was not carried in the root hairs. Thereafter, Williams et al. 10, 11) reported that resistance does not seem to be manifest at the root hair level, and that the genetic differences of the parasite between the root hair and cortical stage of the life cycle may be related to the pathogenicity inducing clubbing.
Therefore, root hair infection seems to be not host-specific reaction.
In addition, the secondary zoospores liberated from infected root hairs are able to reinfect other healthy root hairs, and repeat the zoosporangial stage9). Although it has not been confirmed whether or not the number of the secondary zoospores released from root hairs varies with host plants, it appears that a few infected root hairs give rise to many secondary zoospores associated with subsequent club formation by repeating the zoosporangial stage.
Therefore, it is likely that there was no close relation between root hair infection and subsequent disease development, even though root hair infection is essential to induce club formation.
On the other hand, disease resistant cultivars or closely related species, as ECD host 02 for the physiologic population ECD 20/15/12, in which root hair infection was most frequent without disease development, are most likely to act as decoy plants as reported by Macfarlane7).
For reducing the population of resting spores in rotations, such plants may be useful as decoy crops for cultural control of clubroot.
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